Erythroxylum cambodianum PIERRE (Erythroxylaceae, Thai name: Huun-Hai) is a shrub that grows up to 1.5 m high, distributed in Northeastern Thailand. It is used in Thai traditional medicine for anti-fever purposes, as well as an anti-inflammatory agent. In the course of our continuing studies on Thai medicinal plants, the constituents of this plant were investigated. To the best of our knowledge, no phytochemical study has been carried out on this species. However, previous phytochemical investigation of plants in this genus showed the presence of alkaloids, flavonoids and triterpenoids.
pounds. Five were identified as the known compounds (ϩ)-catechin (3), 5) (Ϫ)-epicatechin (4), 5) quercetin-3-O-rutinoside (5), 6 ) (3S,5R,6R,7E,9S-megastigman-7-ene-3,5,6,9-tetrol 3-O-b-D-glucopyranoside (6), 7) and citroside A (7), 8) by comparison of physical data with values reported in the literature and from spectroscopic evidence.
Erythroxyloside A (1) was isolated as an amorphous powder, and determined to be C 20 H 28 O 13 by negative high-resolution (HR)-FAB mass spectrometry. The 9) The remaining carbon signals belonged to the sugar part, and were identified as b-apiofuranosyl-(1→6)-b-glucopyranosyl unit by comparing chemical shifts with the reported data. 9) All protonated carbons were assigned by the results from heteronuclear single quantum coherence (HSQC) and heteronuclear multiple-bond connectivity (HMBC) spectra. Enzymatic hydrolysis of 1 with crude hesperidinase gave 2,4-dihydroxy-6-methoxy-acetophenone (1a), identified by 1 H-and 13 C-NMR spectral analysis, 10) in addition to the sugar fraction from the aqueous layer. The stereochemistry of an apiose could be assigned as D-form by the coupling of H-5Љ at d H 3.54, which showed the magnetic equivalent.
11) The absolute configuration of a glucose was determined as D-form by treating the sugar fraction with L-cysteine methyl ester in pyridine to provide the thiazolidine derivatives of sugars, and then comparing the Rf values with the standard sample of thiazolidine derivative of D-glucose [methyl 2-(D-gluco-pentahydroxypentyl)-thiazolidine-4(R)-carboxylate], which was prepared by the previously reported method (see Experimental). 12, 13) Two spots of the derivative from D-glucose were found on TLC (Rf: 0.42, 0.49), due to the C-2 epimers of thiazolidine derivatives. The location of the sugar moiety was assigned by nuclear overhauser effect spectroscopy (NOESY) experiment. Since the signals of two aryl protons appeared at d H 6.17 and 6.19 (in CD 3 OD), it was quite difficult to observe the NOESY correlations. The NMR spectrum of compound 1 was re-measured in C 5 D 5 N to provide the clear signals of two aryl protons at d H 6.27 and 6.69. The NOESY correlation was found between d H 5.60 (H-1Ј Glc) and d H 6.27 (H-3), 6 .69 (H-5), indicating that the sugar part was attached at C-4. Moreover, HMBC spectrum provided further confirmation of the structure including location of an apiose residue as illustrated in Fig. 1 . Consequently, the structure of compound 1 was concluded to be 2,4-dihydroxy-6-methoxy-
Erythroxyloside B (2) was obtained as an amorphous powder. Its molecular formula was determined as C 21 H 30 O 13 by negative HR-FAB mass spectrometry. The 1 H-and 13 C-NMR spectral data were very similar to those of erythroxyloside A (1), except for the difference in the chemical shifts of the terminal sugar, which was identified as a-L-rhamnopyranose (Tables 1, 2 ). This sugar moiety was located at C-6Ј of the glucosyl moiety due to the downfield shift of this carbon signal at d 67.7, and was confirmed by the HMBC spectrum. Enzymatic hydrolysis of 2 with crude hesperidinase also gave 2,4-dihydroxy-6-methoxy-acetophenone (1a) together with a sugar fraction from the aqueous layer. The absolute configurations of sugars were determined by comparison of the Rf values of the treated sugar fraction with standard samples of thiazolidine derivatives of D-glucose and L-rhamnose, which were prepared in the same way as described above. Four spots were observed, and identified to be methyl 2-(Dgluco-pentahydroxypentyl)-thiazolidine-4(R)-carboxylate (Rf: 0.42, 0.49), and methyl 2-(L-rhamno-tetrahydroxypentyl)-thiazolidine-4(R)-carboxylate (Rf: 0.61, 0.68), both cases due to the C-2 epimers of thiazolidine derivatives. Therefore, the structure of erythroxyloside B (2) was elucidated as 2,4-dihydroxy-6-methoxy-
Experimental
General Procedures NMR spectra were recorded in CD 3 OD and C 5 D 5 N using a JEOL JNM a-400 spectrometer (400 MHz for Extraction and Isolation The dried aerial portion of E. cambodianum (3.4 kg) was extracted three times with hot MeOH (8 l for each extraction, under reflux). The MeOH extract was concentrated in vacuo to give a brownish powder (380.9 g). This residue was suspended in 1.0 l of H 2 O, and then partitioned with 1.0 l each of Et 2 O and n-BuOH, successively. The nBuOH soluble fraction (114.9 g) was subjected to highly porous synthetic resin column chromatography (Diaion HP-20), and eluted successively with H 2 O, 50% aqueous MeOH, MeOH and (CH 3 ) 2 CO. The fraction eluted with 50% aqueous MeOH (71.5 g) was subjected to a column of silica gel using solvent systems I, II and III, to provide seven fractions (Fr. a-g). Fraction b (11.6 g) was subjected to a column of RP-18 using solvent system IV to give nine fractions (fr. b-1 to b-9). Fraction b-3 was purified by preparative HPLC-ODS with solvent system V to afford compound 3 (163.3 mg). Frac-580
Vol. 53, No. 5 Enzymetic Hydrolysis of Erythroxylosides A (1) and B (2) Each sample of erythroxylosides A (1, 10 mg) and B (2, 10 mg) was hydrolyzed with crude hesperidinase 14) (22 mg) in 2 ml of H 2 O. After stirring at 37°C for 24 h, the reaction mixtures were extracted with EtOAc, and then evaporated to dryness to provide 2,4-dihydroxy-6-methoxy-acetophenone (1a, 2.5, 2.8 mg, respectively). The structure was identified by 1 H-and 13 C-NMR spectral analysis.
10) The aqueous layer of each experiment was evaporated to give the sugar fraction.
Determination of the Absolute Configurations of the Sugars of Erythroxylosides A (1) and B (2) A reaction mixture of pyridine (1 ml), Lcysteine methyl ester (8 mg), and the sugar fraction from erythroxyloside A (1) was heated at 60°C for 1 h in the same method as described in the literatures. 12, 13) After removal of the solvent, the residue was dissolved in water and extracted with n-BuOH 
